2019

Transportation Asset
Management Plan

Good Life. Great Journey.

DEPARTMENT OF TRANSPORTATION







Disclaimer

This report was funded in part through grant[s] from the Federal Highway Administration

[and Federal Transit Administration], U.S. Department of Transportation. A Any opi ni ons
findings, and conclusions or recommendations expressed in this publication are those of

the author(s) and do not reflect the view of



TAMP Reeort

Contents
EXECULIVE SUIMIMAIY ....eeiiiieiiit ettt e e e e e et e e e e e et e e e e e ne e e e e e e e ennnnes vii
Chapter L INTrOGUCTION ......eeiiiiiiiiiie ettt e et e e e e e e e e e e e e e e e e e e e e e abrnreeeeeeane 1
1.1 OVEBIVIBW ..eiteiti ettt ettt e ettt e oo oottt e o4 4Rkt et e e e e e e bbb et e e e e e e nbbbe e et e e e e e nnnnne e e e s 1
1.2 TAMP FramMEWOTK .....coeiiiiiiieiie ettt e et e e e 5
Chapter 2 Asset Inventory and CONAItION..........uueeiiiiiiiiiiieiceeeee e 6.
2.1 OVEIVIBW ...ttt ettt e ettt e e e e s et e e e e e et e e e e s s nn e e e e e e e e annnnreeeeeeennnnrneeesd 6
2.2 ASSEE VAIUEBS ...ttt e et e e e et e e e e e 7
2.3 PAVEMENT INVENTOTY ..uiiiiiiiieiiiieiee ittt e e e e e e e e e e e e e e e e aeeeens 8
2.4 PAVemMENTt CONAITION ...uuiiiiiiiiiiiiiii ettt e e e et e e e e e e e e e e e e e e annreees 8
2.4.1 Nebraska Serviceability INAeX (NS ....oovvviiiiiiiiii e 9
2.4.2 International Roughness INdeX (IR1).....uueiiiii i 11
2.4.3 Rutting, Cracking, Faulting, and the Present Serviceability Index (PSI).........c.c.......... 13
2.4.4 Federal Pavement Condition RAINGS .......oooiuvviiiiieiiiiiieeee e 13
2.5 Bridge INVENTOTY oottt e et e e e e e e e e e e bbb e e e e e e nnnneees 13
2.6 Bridge CONAITION ...uueiiiiiiiiiiitei it e e e e e e e s s e e e e e e annneeees 16
Chapter 3 Asset Management Objectives, Practices, and Measures.............cccccevvvvvvvvvennnnnnnnnne. 18
3.1 OVEIVIBW ..ttt ettt e ettt e e e e e et e e e e ek et e e e e e e e et e e e e e e n e e e e e e e 18
3.1.1 Asset Management Resources and ReferenCes......cccoevvvveiiiiiiiiiiiiiiiei e 18
3.2 Pavement and Bridge Management ODJECTIVES ........coooiiiiiiiiiieeeiiiiiieeeee e 21
3.3 Pavement Information Systems and PractiCes ...........cccceei oo 24
3.3.1 Pavement INformation SYSIEMS ......ccovviiiiiiiiiiii e 24
3.3.2 Pavement Data and Pavement Program Allocation Development.............................. 29
3.4 Bridge Information Systems and PractiCes........cccccvciiiiiiiiii e 29
3.4.1 Bridge Inventory and Appraisal Data Collection and Storage.........cccccccvvvvvvriervevnennen. 29
3.4.2 Bridge Data Quality Assurance and MaintenNanCe ............coovveeiiiiiiieiiceeieceeeeeeeee 30
3.4.3 Bridge Data and Bridge Program Allocation Development...........ccccceevviiviiieene e 30
3.5 PerformanCe MEASUIES .........ouuiiiiiiiiiiii e 31
3.5.1 Pavement Performance MEASUIES ............cociiiiiiiiiiiiieiiiiii e 32



TAMP Reeort

3.5.2 Bridge Performance MEASUIES ........uuiiiiiieeieiiieeeiiias e e e e et s e e e e e e e e e e e eaaenna s 34
3.5.3 Locally-Owned NHS Performance MEASUIES ...........ccoouiiiiiiiiieeiaiiiiiiie e e e 35
Chapter 4 Performance Gap IdentifiCation ... 37
Z. L OVEIVIBW ..ttt ettt e e oottt e e o4 ettt e e e e o4 e bttt et e e oo e n bbb ettt e e e e e annb b b e et e e e e e nnnbbnreeeeeeaannn 37
4.2 Defining Short- and Long-Term Planning HOrizons................. oo 37
4.2.1 SNOI-TEIMN PIAN ...ttt n s a e 37
L Mo T o o I =Y . T = T o RSP 38
4.3 Strategies Used to Address Performance Gap ........oooccvveeveeeiiiiiinieeiee e 40
4.3.1 Pavement Management Project Priority ASSESSMENt ........ccevvvvveeviiiiiiieeeeeiniiiieeee . 41
4.4 Summary of Performance Gap 1dentifiCation.........cccooiuiiiiiiiiiiiiiiiee e 46
Chapter 5 Life Cycle COSt ANAIYSIS ....uuuiiiiiiiiiiiiieiiee e e a7
5.1 OVEIVIBW ...ttt ettt e et e o4 e et e e e e e ek et e e e e e e et e e e e e e n e e e e e e e e nnnnnees 47
5.2 Pavement LifE CYCIO ..o e e e e e e e e e e e e eerrrnaad 47
5.2.1 PAVEMENT DESIGN ....eeiiiiieiee ettt e ettt e e e e st e e e e e r e e e e e e ennbrnreeeeeead a7
5.2.2 PAVemMENt CONSIIUCTION .....eiiiiiiiiiiiiiiie ettt e e e et r e e e e e annnnneeee s 48
5.2.3 PAVEMENT INSPECTION ...ttt s e e e e e e s ee e es 48
5.2.4 Pavement DecCiSioN MaKiNg ..........ccviiiiiiiiiiiiiie e 48
5.2.5 Pavement MaINTENANCE.........ccoiiiiiiiiiee et e e s e e e e annnnneeee 49
5.2.6 Pavement ReNabIlitation .............oooiiiiiiiiiieee e 53
5.2.7 PaAVemMENt DISPOSA ........uuiiiiiiiiiiiiiii et 53
5.3 Bridge LifE CYCI ..t 54
5.3.1 Bridge Design, Construction, and Service Life............c.ooo i 54
5.3.2 Bridge Maintenance, Rehabilitation, and Disposal ...............c.ccooeeiiciiciiiiiiiiivieeeee, 54
5.4 PerformanCe SUNMMATY ....cccoieoiiiiiiieiiiiesis e e e e e e e e ettt e s e e e e e e e e e aebeaa e r e e e e eeeeeeeeesarnnnnareeas 56
5.4.1 Pavement Life Cycle COSt ANAIYSIS.......cccouiiiiiiiiiieiiiiie e 56
5.4.2 Bridge Life Cycle COSt ANAIYSIS ......ceeiiiiiiiiiiiieiee et 56
Chapter 6 FULUIE GIOWLN ........eeiiiiiiee e e e e e e e e e e e e e e e aanees 57
6.1 OVEBIVIBW ...ttt ettt ettt e et e e e bt oo a bt e e e e bbbt e e e ket e e e e e e e e nbe e e e e nanes 57
6.2 FUTUTE GIOWLN ...ttt e e e e e e e e anen 57
6.2.1 Population GroWEN..........cooiii e 57

ii



TAMP Reeort

A o (= o || B €10 1LY 1 P 58
6.2.3 Vehicle Miles of Travel (VMT) Growth ...........cooooiiiiiiiiieieeccee e 59
6.2.4 Annual Average Daily Traffic (AADT) GrOWEh.........cooooiiiiiiiiiiiieiie e 59
Chapter 7 Risk Management ANAIYSIS.........oiiiiiiiiieiiiiiee et 61
7.0 RISK PIOCESS ...ttt ettt e ekt e e e bt e e e e e e e e e 61
7.1 OVEBIVIBW ..ottt ettt ookt e o4 b et e e e s bt e e e e b et e e et e e e e e nb e e e e e nnbe e e e e nanes 61
A VAT =T 1 T = Y 61
7.3 ProgrammatiC RISKS .......ooiiiiiiiiii e 63
7.4 Pavement Management Priority RaNKiNgG.........ovvviiiiiiiiiiiinice e 64
7.5 Bridge Management RiSK ASSESSMENT.......ccuuiiiiiiiiiiiiiiee e 64
7.6 Evaluation of Facilities Requiring Repair Due to Emergency Events ......................... 65
7.7 Priority RISK REQISTIY .uuuiiiiii ittt s s e e e e e e e e e e et s e e e e e e e e e e e eeaannnn s 66
A T (==Y 1 11T 69
Chapter 8 Financial Plan and INnvestment Strate@gies ..........cccooiiiriiiiieeirniiieieee e 70
8.1 OVEIVIBW ..ttt ettt oo ettt e e e e e sttt e e e e o skt e et e e e e s e s bttt e e e e e e nnbb e e e e e e e e nnnrre e 70
8.2 FUNTING SOUICES ....iiiiiiiiei ittt e e ettt e e e e ekt e e e e e e s an bt e e e e e e nnnbeeees 70
8.2.1 FEIAl FUNGS........eiiiiiiiiiee ittt e e e e e e 70
8.2.2 SHALE FUNUS ...ttt e e e e e e e e e e e e e e e e e 70
8.3 Financial ManagemIENT ........ouuiiiiiie i e e e e e 73
8.4 Financial Reporting REQUITEMENTS ........oiiiiiiiiiiiiei et 74
8.4.1 Governmental Accounting Standards Board; Statement 34 (GASB34) .........cccccuveee. 74
8.4.2 Annual State Highway Needs Assessment REpOrt.............ooooveeieieccinnennnnninnieeeeeeee, 74
8.4.3 ANNUAI BNA/TIA REPOIM .ot a e e e e e e e e e aaaaaeas 74
8.5 Asset Management Fund AoCation .........oocuviciiiiii e eeeeeeen D
8.5.1 NEEUS ASSESSIMENT .....iiiiiiiiee ettt e ettt e e e e e e e e e e s e e e e e e anbbr e e e e e e e aannnneeeeeeas 75
8.5.2 ASSEL PreSEIVALION ....ceiiiiiiiiiie ettt e e e e e e e e e e s 76
8.5.3 System MOUErNIZAtION ........ccuuvviiiee ittt et e e e e e s e s sinnnee e e e s s nnnnneeeesssssnnnnnid 1
8.5.4 Capital IMPrOVEMENTS.....ccciviiiiiiieie et rerr e e e eaesaaaaaaaanaeeeeee e d O
8.6 ASSEE VAIUE .. 80
8.7 Annual Asset Allocation DeveloOpmMENt...........cuiiiiiiii e e 80
i



TAMP Reeort

8.8 Summary of Financial Plan Development and Investment Strategies..............cc........ 83
APPENTIX A RETEIEINCES. ...ttt e e e e e e e e e e e e s e e e e e e eaanns 85
APPENAIX B GIOSSAIY ...ttt e e e e e e e e e e e e e e e e e e e as 86
Appendix C Bridge Management DOCUMENTALION ..........ccuuuiiiiieiiiiiiiireee e e iierre e e 89

C.1 OVEIVIBW itttk e e e ek et e ekt e e ek e e e e ekt e e et et e et n e e e s anne e s 89

C.2 Strategy SEIECTION .o e e e e e e e e e e e e e e e e e e e e e e e e e e e e s 89

C.2.1 Major Work: Replacement, Rehabilitation and Re-decking ............cccviceeiiiiiiiiineninnnns 89
C.2.2 Bridge DECK POIICY ...ttt 91
C.3Bridge ProjeCt TiMNG . ..ueeeeeeeiiiiieiee ettt e ettt e e e et e e e e s e e e e e s asbnrneeeeeeeane 94
C.3.2 UN-Programmed WOTK ...........oeiieiiiiiiiiieee et e e e e e e s e 94
C.3.2 Programmed WOTK .........uuuuiiiiiiiieiieeieeeeeee et 94
iv



TAMP Reeort

List of Figures

Figure 1 NDOT'S DiStriCt BOUNUAIES ......eeiiiiiiiiiiiiiie ettt rnnes 4
Figure 2 National Highway System in Nebraska..........ccccccoeoiiiiiiiiiiiii e 7
Figure 3 Inertial Profiling EQUIPMENT .........uiiiiiiiiii ettt e e e 9
Figure 4 Percent of miles on NHS rated Good or Very Good based on NSI > 70...................... 11
Figure 5 Percent of miles on the NHS with an IRI rating of Good based on IRI< 95 in/mi.......... 12
Figure 6 Number of State-Owned Bridges Constructed per Decade* ............ccoccvvvveeeeiiiniiinnnnnnn. 14
Figure 7 Prevalence of Structure Types (percent of total number) ........ccccvvvveeveeiiiiiiiiieeeeee, 15
Figure 8 Prevalence of Structure Types (percent of total deck area) ..........ccccevvvviveeiiiiiiinnnnen. 16
Figure 9 Condition of State Bridge Inventory by Year Constructed ...........cccccoiiiviieeeerniiiiiieenenn. 17
Figure 10 NDOTO6s .RPr.a.c.es.5.0MerMi. e.W......ooooiiiiiiiiiiiiiiinnn, 20
Figure 11 Wor kf | oManagdmemiPaD.T.0.S....AS.S.€.Luccoiiiiiiiiiiiiiinnenn, 24
FIGUrE 12 POP MaIN SCIEEN.....cuuuiiiiiiiiiiiiiiee ettt e e e e e e e e e aeeaaaaaaeas 26
Figure 13 POP Pavement Management Data SCre€N ............uuuviiiiiiieeeeeeeeeiiicin e e e ee e 27
Figure 14 POP AspPhalt DECISION TrEE ......uuiiiiiiiiiiiiiiieee ettt e e s 28
Figure 15 POP CoNCrete DECISION TIEE ........uuuiiiiiiiiiiiiiiiiieeeeee e e e e e e e e e e e e e e e e aa e e e e e e e e e e s e e e s s aeaaenans 28
Figure 16 Historical Trends for State System Bridges in Good, Fair and Poor Condition (includes
MNOSE OF NH S Lottt e e e e e e e e e e eaeeeeeeaaeens 34
Figure 17 Example Project Candidate LiSt fOr MPOS .........ccuuviiiiiiiiiiiiee e 36
Figure 18 2018 State Highway System Inflated Needs...........cooovreiiiiiii e 40
Figure 19 Population DENSIY MaP .........uveiiiieiiiiiiii ettt e e e e e e e e e e 43
Figure 20 POP Asphalt DECISION TIE ....uuuiiiieiieiiiiiiiiieee et e e e a4
Figure 21 POP CoNCrete DECISION TIEE .....iiiiiiieieeeeeiiiii i s s e e e e eeeeeeetatss s s s e e e e e e s eeeenesnn e s eeeeeeeeeeeensd 45
Figure 22 Pavement and Bridge Life Cycle Phases ..........ccccccvviiiiiiiiiiniiiiiiiicce e A7
Figure 23 District Candidate LiSt EXAMPIE ......uvieiiiiiiiiiiiiiiie e 49
Figure 24 Pavement Maintenance Strategy OVerlap...........coouiiiiiiiieiiiiiiiiiee e 51
Figure 25 Cumulative Cost of Average Bridge with Historic and Current Preservation Strategies

..................................................................................................................................................... 55
Figure 26 Forecast of Nebraska Population Change 2015-2040 ..........ccccceeeeeeeiiiiiiieiee e, 58
Figure 27 NDOT Target Setting Considerations i Freight Movement..............occcvvveeeiiiiiininnnen. 59
Figure 28 Annual Average Daily Traffic T 2038 FOreCast ...........cueeiiiiiiiiiieinniiiiiiiiee e 60
Figure 29 Cumulative Distribution of Asset Value for State Highway Bridges .......ccccccoeeveerenennnnd 65
Figure 30 Nebraska Transportation FUNAING ...........coevviiiiiiiiiiiieeceiiieee e eeiieeeee e sineneeee e d 2
FIGUrE 31 NEEAS Cat@QOIES. . .uuuuiiiiiiiiiiiiiiieii it ee e e e e ettt e et e e e bbb eeseeeeereeeeeeeaaaaaaeas 76
Figure 32 Criteria to Identify Geometric DefiCIENCIES ........cciiiiiii i 78
Figure 33 10-Year Projected Revenue for CONSIIUCTION ..........ooiiiiiiiiieeiiiiiiiieee e 84
Figure 34 10-Year Investment Plan for FHWA Work Types based on Projected Revenue.......... 84
Figure 35 Decision Tree for Major Bridge WOrK ..........cccuiiiiiiiiiiiiieeeccee e 90
Figure 36 NDOT Bridge Deck Overlay PONCY ... 93
Figure 37 Prioritization of Bridge Work Candidates..........ccceeiiiiiiiiiiiiceeiiiiin e 95



file://///dotfs/Public/TAMP/FHWA%20Submittals-Approvals/2019.6.30%20Consistency%20submittal/NDOT%20Consistency%20TAMP%202019.9.1.docx%23_Toc16583181

TAMP Reeort

List of Tables

Table 1 National Goals and NDOT Strat@Qi€S......uuuueiiiiiiiiiiiiiieieeeeee e 3
Table 2 NHS Lane MiIleS DY SYSTEM.........ouiiiiiiiiiii e 8
Table 3 Nebraska Serviceability INAeX (NSI) .......oiiiiiiiii e 10
Table 4 International Roughness INAdeX (IR1) .......iiiiiiiiiiiiieecrs e 12
Table 5 Federal Rating Scale for Pavement Condition MetriCS ..........ccoocciciiviiiiiiiiiiiiiieeeeeeeee e 13
Table 6 State Pavement Performance MEASUIES ............cuiiiiiiiiiieiiiieeeiiiiiiee e e e 33
Table 7 National Pavement Performance MEASUIES..........coooviiiiiiiii i i 33
Table 8 State Bridge Performance Measures and Targets ..........ooucuviieiieeiniiieieeeee i 34
Table 9 National Bridge Performance MEASUIES ..........coociiicieiieiiiiiiiiirierirerererrrr e e eeaaaaaaaaaaeaa e 35
Tablel1ONebr askads Pavement Manage.mme.n.t...Rr.i.0.r.i.t49
Table 11 System Factors for ClassSifiCationsS..............cooiiiiiiiiiiein e 42
Table 12 System Factors for Population DENSILY .........ccoviiriiiiiiiiiii e eeeee 43
Table 13 System Factors for IMprovement SIrat@gy ..........ccuuvevereeiiriiiiieeeee e 44
Table 14 System Factors for Project LENGth.........coooviiiii e 44
Table 15 Pavement Strategy DefiNitiONS ............uiiiiiiiiiiiieieeee el 46
Table 16 ACC Pavement Treatment Costs and Expected Life...........cccvvvveeiiiiiiiiieeiee e, 52
Table 17 PCC Pavement Treatment Costs and Expected Life.......cccceevviiiiiiiiiiiiiiiiiii e, K]
Table 18 Priority RISK REGISIIY ...ttt a e e 66
Table 19 Annual Asset Allocation Development ... 81
Table 20 WOrk type COITEIAtION .........ooeviiiiiii e e e e e e e e e e 82

Vi

Asses



TAMP Reeort

Executive Summary

Passage of the Moving Ahead for Progress in the 215t Century Act (MAP-21) required each state
transportation agency to develop a risk-based Transportation Asset Management Plan (TAMP) for
the National Highway System (NHS).

The Nebraska Department of Transportationd §NDOT) TAMP describes current asset management

practices to increase transparency. Thi s TAMP highlights one of the ager
ifAsset Man agoperatenmaintain, upgrade and expand physical assets effectively

t hroughout tdna@describésimang of thg detailedprocesses that support and guide

decisions for project development and delivery.

N D O T @sset management process follows the below steps which are described in detail
throughout this document.

1. Inspections are performed to assess and monitor the condition and performance of roads
and bridges. Performance gaps, the difference between existing and desired performance,
are identified and options to minimize those gaps for at the lowest practicable cost are
considered.

2. Existing funding levels and their over-all impact on asset management practices are
evaluated to develop meaningful performance targets and to ensure Nebraska Roads and
Bridges are maintained in a State of Good Repair (SOGR)?.

3. Condition and desired performance targets are used in a life-cycle cost analysis to determine
District allocations and identify projects for inclusion on a 10-year project candidate list.

4. NDOT Division and District personnel review currently scheduled work and prioritize new
projects from the 10-year project candidate list for inclusion in the Surface Transportation
Program book.

5. The Surface Transportation Program Book? and Surface Transportation Improvement
Program (STIP)? are published.

6. After construction work is complete, pavement condition is documented during annual
inspection.

7. System-wide condition and performance are compared with established targets.

'For a definitioRempdi M®t atee ocApGondli x B.
2The Nebraska Surface Transportation Book can be found at:
https://dot.nebraska.gov/projects/publications/program-book/

3¢ KS {dFdSQa ¢ dleneat Pidgkinicain be2folndlaty LINJ
http://dot.nebraska.gov/projects/publications/stip/
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Implement ati on of the TAMP is a continuati owhichohhis Nebr ask
resulted in a SOGR for the highway system. Asset management practices involve technical details

and processes that are defined in this TAMP. NDOT 6 s d-makinggpioaess considers life-cycle

costs, preservation-strategy effectiveness, deterioration rates, and potential risks to the highway

system. Other considerations that can affect asset management processes include:

1 Funding i Determining if there are enough funds to construct a project, given the statewide
needs of the entire state transportation network.

1 Environmental i Identifying any environmental concerns that control timing or strategies for
the project.

1 Deliverability i Verifying that NDOT can survey, design and acquire right-of-way necessary
to construct the project when needed.

1 Constructability i Analyzing whether or not the project conflicts with other construction
projects in the vicinity. Analyzing whether or not the project can be done safely and with
minimal impact on mobility for transportation users.

1 Staffing i Confirming there is enough field personnel in the area to handle the workload.

1 Stakeholder input i Taking into consideration comments and inquiries from the public,
business interests and local governments regarding concerns about timing, plans and costs
related to a project.

NDOT does all of this with a commitment to the safety of our statewide transportation system users

and making sound investments in the network. Effective asset management is essential to meeting

NDOTs mi s sprovige:the eV possible statewide transportation system for the movement of
people and goods. 0o

This Transportation Asset Management Plan can be found at the following link.
https://dot.nebraska.gov/news-media/publications/

viii
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Chapter 1 Introduction

1.1 Overview

Nebraska has been a vital link in the nation's transportation system since prairie schooners and
the Transcontinental Railroad first crossed the Great Plains. In fact, Nebraska was the first
state in the nation to complete its mainline interstate system with work beginning in 1957 and
the final link being dedicated on October 19, 1974. Today, the Nebraska Department of
Transportation (NDOT) manages 10,000 miles of public roads that includes about 96 percent of
the National Highway System (NHS). NDOT also reports on an infrastructure network that
includes approximately 97,000 miles of public roads.

NDOT is comprised of eight individual districts that oversee the maintenance, operations, and
construction of the roads within their district. A central office in District 1 performs planning,
programming, research, and design for highway projects. A map showing administrative
districts is shown in Figure 1.

With the passage of the Moving Ahead for Progress in the 215t Century Act (MAP-21), each
state transportation agency is required to develop a risk-based Transportation Asset
Management Plan (TAMP) for the National Highway System (NHS).

Transportation asset management is defined in MAP-21as: fia str at atigpracesand sy s
of operating, maintaining, and improving physical assets, with a focus on engineering and

economic analysis based upon quality information, to identify a structured sequence of

maintenance, preservation, repair, rehabilitation, and replacement actions that will achieve and

sustain a desired state of good repair over the life cycle of the assets at a minimum practicable

costo.

Many of NDOT&6s asset management objectives and pol
passage of MAP-21. As aresult, NDOTd $AMP captures the current processes, procedures,

and methods used to manage assets. Thi s TAMP descri bes NDOT6s strat
meet the needs of the system and its users not only on the NHS, but all highways and bridges

owned by the State.

This plan covers a 10-year financial period and will be reviewed and recertified by the Federal
Highway Administration (FHWA) every four years.
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Overview of NDOT6 Strategic Goals:
1. Safetyil mprove safety on Nebraskads transportatio

2. Fiscal Responsibility T Use financial resources wisely and make financial decisions in an
open and transparent way.

3. Environmental Stewardship i Integrate environmental considerations into
pl anning/design, constructi on a nadspatgatienr at i on al
system.

4. Project Delivery i Use established state and industry best practices, new technologies,
and creativity to continually improve and deliver well-designed, high quality projects,
products, and services.

5. Asset Management i Operate, maintain, upgrade, and expand physical assets
effectively throughout their life cycle.

6. Mobilityi | mprove mobil ity on Nebraskaods transportat
reliability, capacity, and efficiency.

7. Communication, Coordination, Collaboration & Cooperation (the 4 Cs) 1 Involve
stakehol ders to maximize the value of Nebraska

8. Workforce Development i Support and facilitate the development of a skilled workforce
that enhances workplace productivity and increases opportunities for employees to learn
new skills.
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Table 1 National Goals and NDOT Strategies

National Performance Goal

Strategies to Achieve Goal

(1) Safety. To achieve a significant reduction
in traffic fatalities and serious injuries on all
public roads.

NDOT TAMP strategies support the goals and
objectives of the Highway Safety Improvement
Program (HSIP), our N
Performance-Based Strategic Traffic Safety
Plan, and the Nebraska Strategic Highway
Safety Plan (N-SHSP). Implementing these
strategies will reduce traffic fatalities and
serious injury.

(2) Infrastructure condition. To maintain the
highway infrastructure asset system in a state of
good repair.

The strategies in the TAMP are integrated
with the Statewide Transportation
Improvement Plan (STIP), the Transportation
Improvement Plans (TIPs), and the Surface
Transportation Plan to maintain highways
assets. A state of good repair will be
promoted through implementation of these
plans.

(3) Congestion reduction. To achieve a
significant reduction in congestion on the
National Highway System.

Properly selected and timed preservation
strategies extend the service life of
pavement and minimize traffic congestion
associated with lengthy reconstruction
projects. Strategies for selecting repair work
candidates described in the TAMP maintain
the existing capacity with least long-term
impact to level of service.

(4) System reliability. To improve the
efficiency of the surface transportation
system.

The implementation of the TAMP ensures
roadways are maintained in a State of Good
Repair, leading to a reliable transportation
network.

(5) Freight movement and economic vitality.
To improve the National Highway Freight
Network, strengthen the ability of rural
communities to access national and
international trade markets, and support
regional economic development.

Freight movements on Nebraska roadways
include a wide range of commaodities,
including agricultural products produced in
rural areas. Maintaining roadways in an
efficient and timely manner allows products
from rural areas to reach wider national and
international markets and promotes the
economic vitality of our state and nation.
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(6) Environmental sustainability. To enhance
the performance of the transportation system
while protecting and enhancing the natural
environment.

NEPA CE Assignment occurred in the fall of
2018. This allows NDOT to deliver safety and
highway improvement projects to the public
faster while preserving environmental quality.
The program allows for more flexibility in
project decision-making, while maintaining
existing requirements for environmental
consultation, review, and compliance. NDOT
is building stronger relationships with
stakeholders and public agencies through
direct engagement and ownership of NEPA
decision-making.

(7) Reduced project delivery delays. To
reduce project costs, promote jobs and the
economy, and expedite the movement of people
and goods by accelerating project completion
through eliminating delays in the project
development and delivery process, including
reducing regulatory burdens and improving
agencies' work practices.

NDOT reduced delays in project development
and delivery processes by strengthening our
project and program management and
improving connections between project
delivery and construction efforts. NDOT
created new teams responsible for
stewardship of project cost, scope and
schedule and developed new change control
procedures to improve agency work practices.

DISTRICT BOUNDARIES
NEBRASKA DEFARTMENT OF TRANSPORTATION

", T T

)
i
! et e,
| T
| 8 L
| Y
i 5 3 "
! 7
| St
| Lﬂ
| 6 2~ 2 4
! 5 1
T I HOOT HEADCUARTERS L Ih
' I
i ] 1 ?1_,
i |
| T e}

Figure 1 NDOT's District Boundaries
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1.2 TAMP Framework

The content of the Nebraska Transportation Asset Management Plan (TAMP) is organized into
nine chapters. A brief description of each chapter is provided below:

Chapter 2: Asset Inventory and Condition i Provides a brief overview of the State and
National Highway System (NHS), a summary of pavement and bridge inventory, how the
condition of the inventory is collected and measured and the general condition of the assets.

Chapter 3: Asset Management, Objectives, Practices, and Measures i Outlines the
Nebraska Depart ment NBRJT)objectves s strategies for sutaessful @sset
management, identifies asset condition goals, and describes the process of assessing the
performance of the Statebs asset s.

Chapter 4: Performance Gap ldentification i This chapter provides summaries of NDOT6 s
short-term (10-year), long-term (20-year), and planning horizons for asset management, and
performance gap analyses.

Chapter 5: Life Cycle Cost Analysis i Describes pavement and bridge life cycle
management practices and costs associated with design, construction, inspection,
maintenance, rehabilitation, and disposal.

Chapter 6: Future Growth and Demandi Pr ovi des an overview of Nebras
population, freight growth, and system demand.

Chapter 7: Risk Management Analysis i Summarizes NDOT60 s appr o abasedasset r i s k
management, describes system risks identified by NDOT, provides a risk register for system

and programmatic risks, including the likelihood of a risk occurring, potential consequences of
occurrence, and mitigation strategies. System and program resiliency is described.

Chapter 8: Financial Plan and Investment Strategies i Summarizes the funding sources for

Nebraskadéds transportation system, financi al repor
practices, funding levels and allocation processes that support asset management planning.

Supplemental information that contributes to the TAMP is located in the Appendices.
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Chapter 2 Asset Inventory and Condition

2.1 Overview

The Nebraska Transportation Asset Management Plan (TAMP) focuses on two major assets:
pavement and bridges on the National Highway System (NHS). The Nebraska Department of
Transportation (NDOT) manages and reports on all state-owned pavements and bridges; the
NHS is not managed separately from the State system. Local owners in coordination with the
State, manage the subgroup of locally owned NHS pavements and bridges. Additional asset
classes may be included in future editions of the TAMP.

NDOT is directly responsible for operating and maintaining approximately 10,000 miles of roads
and 3,500 bridges* >. Additionally, NDOT is responsible for reporting on an infrastructure
network of approximately 97,000 miles of public roads and more than 15,000 bridges in the
state. NDOT uses the information collected to provide numerous reports to the public, other
State and local agencies. Yearly reports are provided to the Federal Highway Performance
Monitoring System (HPMS) and the FHWA National Bridge Inventory System®”.

The NHS in Nebraska, which is a focus of this document, is approximately 3,700 miles in length,

with about 13 percent being interstate highways, 83 percent State highways, and 4 percent

locally owned roadways. The NHS includes about 1,500 bridges, with approximately 96 percent
located on State highways and the rest on the local system. A map of NMIBisaskads
shown in Figure 28.

NDOT collects all pavement inventory and condition data for the interstate, state-owned
highways, and locally owned NHS routes. Bridge inventory and condition is collected by NDOT
for state-owned bridges. Bridge inventory and condition for locally owned bridges is collected
by the local agencies and supplied to NDOT using BrM, a web-based software that is licensed
from the American Association of State Highway and Transportation Officials and has been
customized for NDOT use.

Summaries of pavement and bridge inventory on the NHS, the State Highway System and the
local roadway networks, is found on the NDOT Materials and Research website® and the NDOT
Bridge Division website!?. A summary of the NDOTO kistorical asset performance for the State
Highway System is found in the NDOT Annual Report!®.

4 Nebraska bridge inventory details are availableh#tp://dot.nebraska.gov/businessenter/bridge/

5 Nebraska pavement inventory is availablehitp://dot.nebraska.gov/businescenter/materials/

6 All states bridge inventory is available from the FHWAtabs://www.fhwa.dot.gov/bridge/britab.cfm
7 All states pavement inventory data is available from the FHWA at:
https://www.fhwa.dot.gov/policyinformation/statistics.cfm

% SONI a1l Qa bl { aeadsSy YIL Aa F@rAftlotS Fay
https://www.fhwa.dot.gov/planning/national_highway system/nhs_maps¥
http://dot.nebraska.gov/travel/maplibrary/

9 Nebraska pavement inventory is available http://dot.nebraska.gov/businessenter/materials/

10 Nebraska bridge inventory is available attp://dot.nebraska.gov/businessenter/bridge/
UpSoNFall Qa ! yydz f hiuf/didébraskdlgol/nedvénedamayaiRepdrt/i Y

———ee——


http://dot.nebraska.gov/business-center/bridge/
http://dot.nebraska.gov/business-center/materials/
https://www.fhwa.dot.gov/bridge/britab.cfm
https://www.fhwa.dot.gov/policyinformation/statistics.cfm
https://www.fhwa.dot.gov/planning/national_highway_system/nhs_maps/
http://dot.nebraska.gov/travel/map-library/
http://dot.nebraska.gov/business-center/materials/
http://dot.nebraska.gov/business-center/bridge/
http://dot.nebraska.gov/news-media/annual-report/

TAMP Report

NATIONAL HIGHWAY SYSTEM
MARCH 2018
NEBRASKA DEPARTMENT OF TRANSPORTATION

=== Eisenhower Interstate System
——— Other NHS Routes

Figure 2 National Highway System in Nebraska

2.2 Asset Values

Nebraskads pavement and bridges requi rset aat esdbusbst an:i
economic viability and the safe and efficient mobility of users. Therefore, it is necessary to

maintain the condition of these assets and extend their service lives in the most cost effective

way. The current value for state-owned NHS pavements is approximately $5.6 billion. The

annual investment required to maintain the interstate system at its current condition is

approximately $80 million and the investment needed to maintain the non-interstate,

state-owned NHS in its current condition is approximately $116 million. The current value of the

NHS bridges is approximately $2.5 billion, which requires an annual investment of

approximately $20 million to maintain in the current condition.
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2.3 Pavement Inventory

The expanse of Nebraska pavement on the NHS currently measures approximately 3,700 miles
measured along the centerline of each highway. The nhumber of lane miles that make up the
NHS is approximately 10,100 and can be seen in Table 2. In this document, pavement is
defined as the surfaced travel way width of the highway, which does not include roadway
appurtenances such as shoulders, guardrails, sign structures, lighting, or signs. NDOT6 main
source for pavement inventory and condition data is found in a mainframe relational database
with the route number and reference posts as the keys. A summary of the tables in the
database is replicated in sequel for use in

The POP application offers a variety of data and functions for nearly every step of the asset
management process, including current pavement condition ratings. For more information on
POP, see Section 3.3.1, the pavement management systems manual'?, or the pavement
optimization program-user guide?s.

In Nebraska, the NHS network is comprised of three types of pavement:
1. Jointed Portland cement concrete (PCC) (i.e., rigid)
2. Asphalt cement concrete (ACC) (i.e., flexible, bituminous, or black top).
3

Composite pavement (ACC over PCC) these types are considered ACC in all
analysis

Table 2 NHS Lane Miles by System

System Number of Lane Miles
Interstate 2,114
Non-Interstate State Highways 7,476
Local 496
Intermodal Connector 3

2.4 Pavement Condition

NDOT uses two main pavement condition measures in the determination of performance. The
Nebraska Serviceability Index (NSI) and the International Roughness Index (IRI). With the
passage of MAP-21,Nebr askabés pavement c ondiadd,iFairnor Roor| |
according to Federal rules.

2The Pavement Management Systems Manual can be fourdtpt/dot.nebraska.gov/business
center/materials/

B The Pavement Optimization Prograptser Guide can be found ditttp://dot.nebraska.gov/business
center/materials/

NDOT®O

al

SO
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2.4.1 Nebraska Serviceability Index (NSI)

The Nebraska Serviceability Index (NSI) is a rating used to gauge the overall health of
the highway network or a specific segment of highway. This rating is used to manage all
pavements on the State Highway System including the NHS. NSI ratings are computed
annually and are performed on both PCC and ACC pavements. Before an NSl value is
calculated, visible surface distress is recorded during visual inspections and is intended
primarily to characterize severity and extent of pavement distress as described in the
Surface Distress Survey Manual4. This characterization identifies distresses, but does
not attempt to determine the cause of distress nor does it identify appropriate corrective
treatments.

Additional condition metrics of a roadway are measured by NDOT6 s  p r wehide)then g
inertial profiling system, a specialized van furnished with equipment to take multiple
measurements (see Figure 3). This system, which was updated in 2014, provides
information on roadway smoothness, rut depth, texture, and faulting, as well as photos of
the pavement sections. All pavement condition data is collected in accordance with
NDOT6s Data Qual iragmmManagement P

(c) Profiling equipment and data storage
Figure 3 Inertial Profiling Equipment

14 The Surface Distress Survey Manual can founditap://dot.nebraska.gov/businessenter/materials/
15 TheData QualityfManagementProgramcan be found athttp://dot.nebraska.gov/businessenter/materials/
9
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Once data from the visual inspections and the profiler is uploaded into the database, a
function is used to combine the distress and condition measurements into pavement
condition factors, which are used to calculate the final NSI value. Condition information
is used to monitor pavement performance over time and to help determine appropriate
strategies for maintenance, rehabilitation, or reconstruction. A complete description of
this process may be found in the Pavement Management System Manual® or see
Section 3.3.1 for more details.

NSI is the primary value used to manage pavement assets and is one of the main

performance measures tracked by NDOT. The full range of NSI condition ratings and

corresponding physical descriptions are categorized according to the NSI scale listed in

Table 3. A summary of the condition of various systems as they relate to NSI is shown
inFigure4,whi ch is reported i A NDOT6s Annual Report

Table 3 Nebraska Serviceability Index (NSI)

Rating Condition Description
Very Good 90 - 100 Pavement like new
Good 70 - 89.99 Several years of service life remaining
Fair 50 - 69.99 Few years of service life remaining
Poor 30 -49.99 Candidate for rehabilitation
Very Poor 0-29.99 Possible replacement

NDOT has historically reported the percent of the highway system rated as good and very good,
based on NSI, for in the Annual Report and will continue to do so. For more information on
Federal and State performance measures, see section 3.5.

% The Pavement Management System Manual can be fourlitat//dot.nebraska.gov/business
certer/materials/
17The Annual Report can be found dititp://dot.nebraska.gov/newsmedia/annuaireport/

10
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Percent

Percent of Miles on NHS Rated Good or Very Good Based on

Nebraska Servicability Index (NSI > 70)
100%

95% /‘\/\N/.
90% \ - /‘\./.
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Figure 4 Percent of miles on NHS rated Good or Very Good based on NSI > 70

2.4.2 International Roughness Index (IRI)

The second measure of pavement performance is smoothness. Measurements of
pavement smoothness, or the ride quality, are collected annually for both pavement
types using the inertial profiling van. Collected data is evaluated according to the
International Roughness Index (IRI), which is a scale for roughness based on the
simulated response of a generic motor vehicle to the roughness in a single wheel path of
the road surface. Nebraska collects the IRI for both wheel paths and calculates an
average IRI that is reported for all segments.

Its value is determined by obtaining a suitably accurate measurement of the profile of the
road, processing it through an algorithm that simulates the way a reference vehicle
would respond to the roughness inputs, and accumulating the suspension travel. IRl is
reported in terms of inches/mile. The lower the IRI rating, the smoother, safer, and more
satisfying the ride is to users. Table 4 contains the IRI rating and scale.

11
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Table 4 International Roughness Index (IRI)

Rating Scale (in/mi)
Good <95
Fair 95-170
Poor >170

The smoothness of roads, as measured by IR, is critical to the safety and mobility of the
traveling public. The IRI value is one of the main performance measures tracked by

NDOT, which is reported in the annual report. A summary of the condition of the NHS
as it relates to IRI rating is shown in Figure 5.

Percent of Miles on the NHS with an IRI Rating of Good (IRI<¢

80.0%
70.0%
IS ._.\ S S
) { ]
% .’-./ .\./ \.—.
o
60.0%
== Nebraska
NHS
National
NHS
50.0%
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Year

Figure 5 Percent of miles on the NHS with an IRI rating of Good based on IRI< 95 in/mi
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2.4.3 Rutting, Cracking, Faulting, and the Present Serviceability Index (PSI)

In addition to the NSI and IRI ratings on the Nebraska State Highway System, current
condition ratings related to cracking, rutting, faulting, and PSI are available upon request
from the Materials & Research Division. Factors for the deterioration of these ratings are
used in the Life Cycle Cost Analysis.

2.4.4 Federal Pavement Condition Ratings
Federal pavement condition ratings of good, fair, or poor for a pavement section will be
based on the combined values of good, fair or poor condition for IRI, cracking, rutting,

and faulting. See Table 5 and Section 3.5 for more details.

Table 5 Federal Rating Scale for Pavement Condition Metrics

Rating Fair

IRI 95-170

(inches/mile)

Present 2.0-4.0

Serviceability

Rating (PSR)*

(0.0-5.0 value)

Cracking Percent CRCP: 5-10

(%) Jointed: 5-15
Asphalt 5-20

Rutting 0.20-0.40

(inches)

Faulting 0.10-0.15

(inches)

*PSR may be substituted for IRI on routes with speed limits <40 mph

2.5 Bridge Inventory

The Nebraska Bridge Inspection Program Manual defines a bridge as fa structure including
supports erected over a depression or an obstruction, such as water, highway, or railway, and
having a track or passageway for carrying traffic or other moving loads, and having an opening
measured along the center of the roadway of more than 20 feet between the undercoping of
abutments or spring lines of arches, or extreme ends of openings for multiple boxesd®. There
are currently more than 3,500 bridges on the State Highway System. The NHS includes about
1,450 bridges on the State system and about 80 bridges on local roadway networks®®. Ninety

18 3-NBI.3 FHWA Coding Manual Definitions from the Bridge Inspection Program Manual
http://dot.nebraska.gov/businessenter/bridge/inspection/
19 Nebraska bridge inventory and condition reports are availablénip://dot.nebraska.gov/business

center/bridge/
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